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which the engineer must make, is, in a considerable
measure, determined by the properties of the core. It
has been shown that different case-hardening steels can
be selected, which will give a range of core strength, in
l|-inch round bars, of from 30 to 90 tons per square inch.
In each steel, the strength can be accompanied by a suit-
able toughness (as shown by the impact test), taking
into account the fact that, as the maximum stress of
steel increases, its impact value falls. The engineer has,
therefore, to decide whether he will use a steel which has
a high core strength, or a steel which has a low core strength.
In general, it will be appreciated that the steels with a low
core strength are cheaper than those with a high core
strength, and, therefore, if the strong steels are to be used,
the engineer must be convinced of the advantages which
will accrue to him from the employment of such material.
At first sight, it would appear desirable that the core
of the case-hardened part should be as strong as possible.
It is worth while, however, to investigate this belief, and,
if possible, determine whether it is sound, and also to
discover the reasons for its being held. In the begin-
ning, it is worth while to consider what really happens
during the actual breaking of a case-hardened part. A
perfectly simple section may be considered, which con-
sists of a straight round bar, properly case hardened.
This bar consists of two parts, the case and the core.
Suppose that the part is broken, as a beam supported at
the two ends and loaded in the middle. What will hap-
pen ? Will the case break first, or will the core break
first, or will the two parts break together ? Whichever
of these three possible courses is taken, will the strength
of the core affect the load at which the part will
break ? When this experiment is tried, it is found
that no apparent change occurs in the beam before the
case breaks, and the first apparent failure of the part is
the cracking of the case. When the case has broken,
the behaviour of the core depends a good deal upon the
circumstances. In some circumstances the core snaps off